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ARSTRAK 

VenchUom ini lh~II~~Jilkun dcn.¥tlll tuju:~n unrul> mtn:£'.1fn!)u!l:l•• d:••:• w,hm~·•• '"'"II pl'l:rr1:~n I'~~'" rrrubn 
))"'ll~ owrupnknn 111lo.b SIUU l(lt!tl-ll.h y:in;.: 111pcfluk:m unwk mnl<;t'~:.th pemb\Uin;un M-dhn..-n basil pekt'rjaan 
p.:ngcnal:a.n l:c ten ph 1~111 «!1~'1' y:mt, crl:•h dil:lla.1k:•n .,;dama ini. Sediment ylU!a J iaunl\l..o.fl dalam ~t!Ciili1n 
h1i :u.Mah ~"'lm11111 Pcl:•bl•h:m lldt~wan. Sum:~tcra Uturo. T3hap 3W31 )'tl''~; lHIIo.ui;UI •l:11111n t ~o:ru;llh:m nu ;)11;,1;;,h 
tk:o::an mcn,:W...·nliflkuJ kllfllktctijcil.. li!.il.. Jan l..imi:~ dan -.clbnu.m h:1~d ptkrrj;~.om ptl'l(:rn•'-:' " 'f~tng kPwdian 
dilanjulk:m dCtl$~ mcnaidcr.l!filo.a:.. k:~~~~r poiU"' )':'"~ h~J'k;mdor4t dan ~I); pcnclltiatl. To~~h.lp bt'ribur.y:t 
)"3tl~ dinoalbuik1ll 2.d3-l'-h mcnyan:d":l nmk..:1 y:•nt. t!imtmc-ulk:an dari ~u pcnchti~ ap~il3 t-.ediu).;u 
dn::.uu1J'"'' \1-.;n,~:;a.n ho~h-111 Jll:nvllo.IM u'!t'l\lm 1~. kapur). H.uil TCLP. IU.:I~fl1 la.I,Jil hl:13.f:ltll hfl~l..:ll puhl'>l 
d:m w•Pmrr. .,.,<:.I..IIC ~b11i t(r::L"'WI'l~ pach ~i dius:ma. -.cdnncn k~ ... t•d,~ak. '1("(11'1'..-n Pd:&bub3n 
Ddavooua d.lp.l& dibt~:,«ibl\ '\C'b:l::;:u hmt'Qh tu-t:otu.:ca dm:-:;rn bc.AI-C~r tOll d.an Cld'mim~ (Cdl ~'3tl1 
cutup ~;i. Pe-e."'""""'• tu.loft f'r"!'fbl (~mrn ct.m. bp>K) da&aG c.uapaaa. uu •• --.,.j.A.IIl t..:1h:!}-:a 1ay:un 
~lli!L:III.wi p..'lh•r• cbu "'""firllf'll basil pc-cfiti.m ocr::m~ ~a ULbr p.aa...., h.'IJII:~ rw:,.,..n( 
~pr·~~~~ill2!1. 

PF .. "'JDA HUI .. t 1,\ N 

M.t!o3bb liWill )'lilt t.c:l:llui dl)'""'':u d:•l:•m :•i:tm!:..-< ~l:tllurmn :1.~l<~~h n1asalah pcndlll;bllln '-;'If!$ diS('f:loabk.1tn 
ukh ~Uu11\:"l ~l:a. ... _ l'~:m.l:anrlt.l&b•• mi al:•pat ntc"ll¥.r;ll'lt!n ah•; pday-.u-an. P('i;.cljaan ~n;ti"Jh.fln nlt"f"Jp3.\: •. r. sn!.ilh 
!-:llu i~<"kl"'l'':"' y:m~~ "'"Kill rw-ntillg t•l'llllk kclno:_!SVfl~M opc-tasi pdabuha~t J au lctJIIllltl ini di!:llo.ul..~ul ~~at:~ 
kuntioiu l•nlUk JIX'Oce;nh pt'Odllt!gkalan sclting~a m:t~3.lah uli tHlak. ak.:u• u~enu,o~uy_., '""'' t:•lmnl)'::l J..q.~•:.~l :m (h 
pd :•lluhan. l'a1h! ~o:m !li:IMbnKk~•hm p:•da rr.tahuh:m mi men_tp.11\;m mm;nluh n•lin dalarn pclllk:~n.nun aklivit:lS 
r.wl:•huh;m. M;, ~;•l:lb 11rdlmrr•111"i 11um pendang;kalao i.ni m~nimbul~n m:a.u.lo.h lil!tlr:un,:cl~ Ja!nny:t ditl'.:lll3 
li.mbab indl»!ri dan dom~lk ilo.'llt tcrbawo okb S~<Hmtll y11.ng l:oo:nl.~al iliui ""t'Wi' l'il.lll&.li r..t.ua;. li~~:llllu:tl:l <h 
pdabuban. Sun;ni sun,pl lnl dln1ar.ft~:l:ltUtll.ltltllk bctlxlg::u ll.cp::lla:UJ untuk k~'<Ji•h•.:•u.u• 1n:IJIIN;J ....:kwuuya. 
N'allluu. :ocuiu11 \l-.!1~" w:~~kh&.. t:.::ttumbuJ.an mdu!>ITi d::.:1 i••ml:1h J"'C'n0uduk '".'hinl~l~ m!'ninJ~k;u\m-n hrb:•n 
hn•hul• mtJu...ar~ d;m d•,u~~:-.uk cli..:t•n~:•i 1l'n~ai d<IJI net}c.i:>olbk.1D sur~ illi tc-n:em.u. Um~ <klroestik sehl.e-~i 
per.yu.,h.1n!': tdtoe,:.r re'fiC'<-m..'lratt tedua suo~ni ini ada!ah ti:mbc.t30 sampah.. Akiballl)ll. ~du.f\lh lin.1b3."l tctseb1.1l 
nkllD ikul tetb;awa olcb ~ ~imett y:m; bctmu:.t3 Ji ~lahuh.m .. l'io."llnl &ii4WhJI•'- (IICJnbo~;u:-y;zn: 

,,_.dimc:a ~ tcaph but p:kb aUtu· Wei pnl!lie!.~ p:ll~;aubn. d:ap;~t dillnwp ~pi pn'l)~b.....-..n limb."lh ~ 
tadtt IOIR.&"''Ill'.- tn•bbn ~~~lQc pen)cl.w".m li.""nbah $(QA tid;U; !.all~ u:i. ecb.b ditm~bt: ~ 
Wr- 1911K tli ~pi ~pn majobaik di Bcooa.Elop:a:b. rr:atl'po.a AmtribtCol~~tlOOJ-. ~ 2008J 
~ d;a1DI ~ lt'IDD1 lm!.."riaa (~) basil ptUIOo p.Mp:n~'-» bllf'"""'S dl tC'ol u.wl. 
~,. La.:W pok._ ... d1n ~ tir~bl pulu-U b.i. ctapa diltm'*-'n a~ ~lit!W'II cbpx dm.atn:: 
La1 ... 1 U b- lll.llll JQ,.,, d•c:n-.-bn: pad;a ~· ~ lmeG&l.l. da lfia\J+·m pc-niQI:ilkasi:m. sdlie-'C:3 

.......... dh.rd..~· ..ctu9• IN!tt'ri11 tur.x (.~ £. 1009--' dolt .zrr.w 1008). Koot'cU .. COC\o-emioo 
puw 141 ('!UIQI.\i()ll dt1 1Di.tk11 marl!! de r Allttticpe d:J ~.Es;_. pacb u!lwt~ 190lt Xon(~, ini d!h311!iti ulcb 
Ne,tata Jama~~. 8t.:l£i&. lknnwl, f'inbrn.I1J1. l'nlnds. ln~-t:n.; 1ndndb. l~ dlltl $'1•1"- dln'lll.rlll dikp.1;bli b<lb\\•a 
thp .. :liu\..J~n hiKilll."" l'~~'"lY!'!:•h:rn ~·nl''"' pr:-mbAogan material basil pd:crj.un p:l'l~Nbn 4i tcn~h l.mt. Seulsh 
dilld:tbfl.n)'" Konfens.i lnl ma.l:a se-luruh Neg-:tra nn~g<:~~a b:n>Cp~l.;,ll ba.hw;a lla.:JPI11 •~<:r;.•a l'ICl<!UI! mc:mul:n 
membllka IWn depoe unrul:: U:tnj)3t pcnulthrJtl:lll !-Cd.mli:n .. ~lunen h~'!>u pen~n.•kl•n ini, 1\k-..i•n 1e1api 
dd:.:U~•~kan ukh .,.vtuuu: t.laJi ..... "tlinu:ll f<.;,sil ~n~-;cntl::m inj ~;emakiD L."'tn.'l .cmnkll'l fl)t'OI~ scbingg,t 
dtftedukan tcmrnt >'""l: ld11l1 hn•..: 1111111\1:: lcmp::~.l pt>.nampuopm (Da:Rtt. H. D .. A. NnJxmd. tt aL '1004 dun 
lll!i.w:. S .. . l i. ("lmn. trl nl. 2f11U), Selclilb itu maka p:l!tl ahli nlCny::~.tah.•• l:l.lh~·:• ~lltN 11ihllfl dc:p11t unluk 
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j"t<:nn,III\J)1Ul£3.tl JXOilll'ot~nhn ,,nhm.:-1~ h:t,il (X't!;t•ruk;,~ll im lltl:1l. ~fit.iCI~ dan (jj.;a:npmy itu lllCnf.ciUafkan (t:al\;1 
''!'"It "''np,:1t LU'l££i unruk Ccmp;M pc-:ny~:..:i:t:~n ~k.a~i pc'l'.i;nl:mn;m, S.ul~o~.'l ~ri.l .. -umy•• d:tl:un mc-•!:lll~gulanfi 
scdimtn b;e.:U pca,l'~o,t:.Lall tai .:lalab de:n,pn "nen..:mlolL..all pc-ndaya='"'...,." pmy, 1~ ~k dar! \jl"~ ekun<MI'li d~ 
linc.tuQ;-m.. Aba k'Up 1'-''llb)'at'JDS.Jn 1Jbrt: "C'd tlll"n tw-11 ~"'C'nnbD iAi k::t,.:~~lllae: ok!:t br.tlkri:!iiil.W. 
b.tlr p:,.,.,_. 1Qt.:-ri411C'tl¢bcrt -~ dlr:e;:~ baNI ·~~ ~:.a;r.~ hul~a. 

lhl:uu uiM):'l met~cmuk:•n pc-n~l.;t)-:•;o;un:~an scdlmcn ha'91 1"'-\.ap..•n pcn.cruka.; int r:u,_ 1~nditi masih t<'r;,, 
l:l•'fl'l"')1' m.-:l:•kul;.:ll\ pct~chtinn-~nt'.hll:m eetl.o.it $Cpc-ni ron10h · s, •tuuHa. bcrusaha md~l.ul.a•l M:~lu.'i dcn~:..n 
fl\CI'IClili .s«im;;-n tu"l;vn,..:cul.an p.:!ubuhan ('ht•tbumr Ha.,~e Nott'll.."lodie, 1-'r.uu.:is (S,!tfml~o E. ('f ,{., lOfJA ' 1. 
I'L'T!dU•;u• Lni dispon~ nkh l'dllbub3!1 Chcrl;lou:-!! R:t""<" '~~•ltUndic. Pr<ll'~"'- l'.'n.:lolo~ in.i direaJis;e,il. .. n ._)In l.o!!.£UIW#. limbib indu..an w.e)&, }JIIt:l Abo.~, .. )<;M'F ba"as.i. &ri ~--~ B3nlboera 
l~ ~ P.a~~.~ pe:r.;ar;-~9• kd~ l.«rab.:-~-rlltl!lba'dl~-,p ..... lrmhalt !D.~ 
(:tbu t('rb.lc;}. c.fij;:en;n-1\:.n ")lunr penint~llll .. lt lu:el:-.d'l i.ni ~ti.lp Ui~llll:ny:J se:nuk.ia tiK'nin:;bl. Sc 
uwny,etk:llllfi\..::~si k.vaktrfi,lik (~r)n 6fi scc!i.mcn 1-,.,,.il l"<'nr.:rul.~ll. pcr.diti.1n un Jnta mcngidentifi"­
pe~rol: eln:e h iX: l:!!)W' y~ befbto(!:e }';tny, •lt•~uua\..:ln dalam ~uh:e;m eu .• Pcr.ditian l:t~nn)':• d~ui Si\itor 
(SelilcNISQ F.. n ul., :?Mft ) tlX"mpcr1ih..llk"'" h;oh\\:t. l'l£:1'1£~\lr..fllln 0\bu tcd~tlS chhun C.'~Ampurae; ~n~"' 
h.!hlllulpal.: positif umul: 111l'ture~:J;.l1ta.u l.cttlhlltla.n dllyll lt:'bn J)(l(!.a ~llflll>cl yan~ dicam,tut <k!n~an abu, lt:'r\'u." 
Oh~;a_M pa:.~ug~ tctba.J.p l,};lp ld.~• l ... ,h.-~11; lt~.'liS IC'm.a..t..p rocui.l~~u.n ~;a« cuupwu 
~~ di 1bb1u ,.;amptl. Abu~ ju~ k::.td.l• ~ k...._, ~I ptOa ~:;n..:an ~ 
r!Q;.tua;JIIl y.mt:: d.:..uun. \io;!Uli po."t't~ I~ Og• lot. ~ perr.;n:da S.:,_. dlri I(J"'(.' tc: I( (. 
-..:lo3C) ~ Jlm. s:uupd «n::.111 ~-.uupuran Abu Tc-rb.ut.; rr.cnll"lttLiwn .._e.nctj;lt ~-:m:: krt:th;ut:atl )ailS. »;at ti1P-1"1""' 
t1\!1n \1tnd1;-.1 uJ3::l )1ln: cl.;~lrim . .Sd:un u11 l..cpc:ia..'IO st~mpel l¢>rh:td.&l) ai.t l'l'.Cningfo.:ll t!l?l'h". I f:tl ini dlp.11 
diptSI'btttiktm tur.l:1lut l~f~:m Dry-Wet ll"\1, l)ml h3..4JI ~n:-<Jba.'ln In\, 1ll1p;t1 k1t:l pciho'llib.n baJn'r.111km:ul :lbu 
tc~n.; )tl"!! tc:xr,olun? ":tll)o::t.t Lccil (05 "''"\~I :tx• prn). lG:lcbih.o.n <1l:r.1 tGix:mg inil:lh yu.n:; ixn..ln!'J','"'t 
Jlhi,Jb aL)..( !X'oiU.g.bll~n kltuw:m ~mpel abo pc-rptnCi:en 'ula• ~~Mtim. Keci!ny:1 11l.ur~o abu tcrb;l!'l 
rntlfltoomlutt• p:i~ 1:cplda t'NIItri:el mt UIJIJl. darpa ;ncn:i~ nobb ud.ah ~ t'Oal'# l.(h("'P ~ tn:l!l"' 

.....-1 I~ taNII)~ ~o."'(bb<cbil irli. m:d . .a lllall:l\ ~~ ". ld ~Odd all czbb UJ11111.l -

dlpGC m:uuk untttlt mrnrt" ruOLI~t;·C"Il::leg tosc.t;: 

Bcbc:rnp;1 f:.kwr y-.m;:; dllpo,r nl~"ltlb«i d:uuJIIil. ·~S':ltif pndll <~!111tf1C-1 d:.l::a.m ltttl!~tnlc-h p.:dun~ll'l )U 
Jihtii"Pk.o1n, l.lr'.t'dl1<0:1fl:m r~·~litian )'Utt_t: dilulul.:tn IJidt Si !i iOil~ll ($1firrmxn f:. C'l at .• 1{J(t()f' y:lllr. l~'llllj:l.lft 
mnul.. utenst®ilisasi .... ·dienc:n 110'1!-il pcng<'n•k:ln di f'W'bhuh:ue ChCI'bou~-il:e,;M: NO!mandic. Pro;Al¥:1 . .., do:tl:O:.Mt 
"'"'"-~ol1k»l abu tt'1taQ; ~ bn10:So.-:1 f'eft~bt. HasiJ P('lll:"ltll.'llln• mcn:sojuJ;)::m h,.h...,a ~rscmasc ~ 
pola\i ~ salrm&:tl ~ ~ .~~.., poses teal-Q k.Jmg '~ lnjJdi ... 1;.111 nauik ~ 
n~hd tcb3t:.n cb• l.~ (solidJ \ri':Qhi.n}2 dtbr.l ~ Ult jllg2 ~ibulwbn fu!nta d.."e• 
dll•tr'*wt-Uou)~ biockr po.a~lt1n.c: (!lbu ~~I d.1L1m an~p.tli.lft loam-pel. ...:ban n~c~:m ~Tl\lll 
mckan.ik j-u~-.1. ;nc:nui'.JI11..o..n kadar pohJ"' p:u.l:t ...:dimcn. Prncliti;Jn 11k:h Sil.too.;a (t.'m,.WJ ,,/l.ffO,VG.·\. ('t 
'JO/fl) l~nujuan l!l11uk m~n..:u1u.k:1n pcndtey:•f.\m.l.ln :.~:Jim~m Msil f'\'lll'.'~rul:ln dnri Pd:•ht•h:m l'l"l Etl 8<) 
Vnencu• •l.:n£3.n pcniml•••"~"lt:ln hns l..an.g,ar., 011\111\ d;m d:,•numis. Huil pl·.n~ulw .. .-·:.n <fisulbu•l p-l!nulomctti dlrfo 
~«<h%1(114 irn nJCil~gutl3.ktm 1l1.11 penr.:uh:'31\ :ra.n~domet.-i la;;cr, J.elo.IIC'IUD l.ll,men dau t.Cd.JIUC'n lni ..an~::a~. L.:~ 
< ~m). f'nl~u "Ul,l)ometri bM:r((QtO SJdiam~ d;tri 4 lit•!.. )u; berl;wbtdtw:l.o!M Pd.a.bolrum... 

Mr.TODE. PE~.ELil'tAl\ 

Mt:h-.ck pcr.ditiilan y.:en!i: dmda!<kan digun:..kM ttnlcre lans,bh-1.'\~bh liH:<:~...,'3b iui: 
1. l (!t-l tltflkll~i lll3Salah 

L'):ll.:.m ca~ml' itli, rNIJillllh·m:;tS:alah )~•1S cimbuJ d,1n tdka11 lll«<£Cn.ai pal!".f.UtG:ltl ulm~ 'S¢llimt.ll .1~ 
Jll:tt;.crukul llk.:tn dthi.w b.ipot<'siS )'llnlt a.W ditiodak lln'i!Oih l~lcb pc0t'1ill:ue cl.Jtl ujicoba tJtO 

11101P.,bfifd;asi ftipot~' I~ 
7 ~tp.:l:ln data dD "u~ ,.1:c:,.-ollk.,e;. 

rwcbltall p.::t!Cliti:m Omi.lb yang td:sh di!J.k'\llwl di C!:tm 3.U.~ di.l\1:111' nt?Jl )11\1 be~tlt:tn d."l!f' 
JII:011.1)'il~l,lt'o.1:en M-!=linlt:ll h:L\il pco~n•t:u1 :el:u1 dil:ump-Jlk:ut <.bn L1fu didtft:~rkan "1't~:tfjl1 fcrcrcr..(Sj ~ 
lll'ndill:'lll ini. 

) Pent~,n•hil.:.n S:t.mpcl 
Tahap k.elip .Jan JIC"IcobLm in.i ~llbllth Jll:.liJ.:a.mbi.l.:m snmpl~ r!'I:Ji.nen 3asil rt\..:.rp;lltl jX'C:gt'f\1. 

J~t,::~ .. "'llpaatl titi): It"~ pen:~ sample ..a.T.f.llllb..'l. ~ti.n: Wllt,~.l. mr.nt13p3tkatl buLl p.n~ ~ 
llar.U. ~ Qtil pcnr,aulbl:ttl saapk. :sebeluru:)~ ban,u. a:w:tiCbtUI x~alblaa kc:ek .U-, 
pmimbun:m .t>Cdii!'IC'e )-.; ~~ cbn ,~i Bda•110 d;m llut~p Otli. H31 irii lxrr.t~M UIICU: ~ 
S.utlple y;,u1,g nec-.-:~l•l• l.Cdimcn. tcrpoh~ d;Jn dua cb:tsh yan; ~Ia. 
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4. t~.lcntitikru;i tipe pcn)'uHp:m:..u dan pcngerin;;m 
S<-u:l:th lah:lp 11C"n:amtHian .,:•mpk. l:llt:'l!l bcriklllnYJ on.t:.bh m~;!u.:rnu.k:ln sist~'111 pu.v m~ma.d.:~i dan <11,kn 
d&l.tmrt~p unlu.l.. 11\tti;'JraQtrl l:<l<.4r :nn.lu.t .,cdimc-m. 5<-pcrti )'ltn~ l...1ta L.'t\l::ti lx-«.on~.~o, k.adat a.i( «i:it\ 
dati tcd.i'm('JI h:...U pct~tC't'Ubn ~"''llb.tl lint:~'~· -.t:hic~:t ti.dJ.Ir. ttlt'"l11rn!,l.ml...ln ':ll".tl.ll. dt!'l.ll1lll..au lhh.m 
atnpUr.Ul. ~i ~""•"' ~au ·De-a~' k~ ~rh\w;:x!.n d1 ~~~ '\:q"lll';l. f"kha. l Pc::nillhu 
..,,,, .. m ·r>c...-.ltl.-ritt;' cti!ff1•1i::m ntch h..ilo.'(• fal."t«. \;\tUr l.1urlhla,_\. l't.:S.-riall '<'•1-.:t:l ):lng t!~t 
~iJp l;,tlnmny:t, ctm:r )~n' troc&a Cao J¢'!th r.:hlkl~-ag:u.rzm U!!ltl; d,,, ma!..:n3!/ ~dir.'l(1! 

'i. ld~nlifikasi knrJJ.:.tr-rt ~tl.: n~;~h:cial6n bir.dcr y;•rt!: ;abn ..JigJfl3.lar •. 
lt, 'I :d•ap 1-":naena ltt'diri dari Jll'ndt:an ini adalah. nxn~id~~tltltl..,t~>i f...:u•;.d;,tcri ~ii..J tltoi~-,.:rti rr.d>.unik, 
m.int-f••ll\f.i tl:!u kimi:a, Jwi ll\lt~dal ~·ar,g: dlf\ltm\alt. dilam hal inJ -;rrhn11.-nl1a.--il pcn;~-r11l.'n' d;ua l'c!:.buhat! 
tkb\\'IJL ldct.~ilib~! rllup .. _,IJ fi!-il.: J mrk.lr•a. cllln m::d.:a:U 'ni cSi)ilk!,ili.:ln dcur:w mclal..-..h.n pr:rcnlu;m 
pno..,~ ~~ _,...""'>"" dl..blu:Un chianl pc"ke:"WWn 1dml. ~ cor;;oh:ny.11~ •lolr.:ut.fil.::asi di¢1"""' ,_..,.dO. idcuif!Uw kM.br tn:~~aal (Wa"XIIL idcaifit:N Nu ...... ~.,.,,;)S dao lit-IlL&« Q..~'"30 ~ 
An~. (l'l'::t:nbaa•• blo:v (!(' nthyfll'r..- unt11l. na:~'Ulr.li pn13.t,, t~>r.._ i~:.~l ~~ «"tt..lrrd"""' dal:atl) e1:1-:..":rill, 
1>:rcob.1an Pttx:~cr, ( ';~•,rnrni:. Bcarin;; Jt,h., (< :HK) dltl 1.1m·lnin. I ~.:tdnn;:; t~)l lhi'C'Jiukan unlao. 
''"'"'~ului..:U) ptopcni !o;lml:acJ:•n ka&: f:..)lusi dod,un m:llf'n:•l. 
b l':ll1111' kcli£~ d~ri pctc:ob~n mi llullul:li dcn~;~n mdal>t•"'"' lclcnt•lib~i dn.ri blnd..:-1 (luh::Ul pco:,ibl) 
)'M; .ak.:m di.pnul..:m Ja.l:uu pet'lditian ini (\ol'u•·~~ k:q_1uf 1-taJpun bi':l(lrr p~:.:r.t.ulooic). 11.11 im •!1;:..':dul:u\ 
wu:uk aro;etlh\li L:b._, ~ Li.nctj:t dJri t-n~llr:r )lUI! &~t~t~cl.A du .-pr t~allllnya d.p.~~ dih:u:dtnrLm 
dr.."ltiM basil po:ttd:wn -.::kiM~ t.a&:t ~ dr..~dnlpa ....:o~aax-11 Aasil FkaJ:u• P..'ll,..~ 

6. Pt-nnlla.J fom:r.J.t.tsi 4ar'l ('all~n. 
~tc!;~h rr.cn!O;i..h:1'lt1fi~ kinctj<~ bin~lf'r l>...:ll•al.ha~:~ u..~p b.:'ril.utn)a •hu:ah:.a.<>il..:ll'l drn!-..n 11-.-.1o.~tp.~1 
sednncn cko~•n h1u1kc <bah:ltl pcr..gika() t·:•rnpcm•o (bn'lde() )'1111; um1.1rn ll•."mla.l.4n do.IJJ.m JXk~·q:uu 
lli.\nau.n::~n. scpe-ni ~rc' lflllll •l:m b!'u!. Binder lni dihar:.p:•k:w cJ:a1•:at .ncnturon¢ k:nl:lr l"'lu~i dMi ln.1l<:ri:•ll 
~.uu.:u }"all~ digunnl::•n 'r:•l•:llp k..:11r,a uti ditta1i~sikan dr.nx;m hJJu:ul utltuk mc-ngrm)~o~• p111:11..u nl.:l.tC'riall 
k'dlmr-n ll:~h:all:aJ) lc-ht4iran biJKk-r cbbn1 c.:acufiUiatl. P<'t'C'Oban'l('l'"t'~'~atl rncbnll -,,lllk mo.,:)t_;~l.ul' 

~ ~ IIU~.ai ~all~ :lbo d~ ·I.MJ tlaa:n ptt!'fj~ bulp;JQU li!Yte t.ln;.WW)ik.zn. ""lX"'II 
('\.f~ da)'a k'bft.. d.pl'l-" ... ~ ~Jily. d:.l .. ~'a aba c:1b•;u.L.I ckl:;aa pcKC!h.un 
kun..(lo.-...-hin: t<.-st) ''"t11k r.lt:n!fdenrdi.i:ui ~ yo~.,., )"~· ada disctiap ar.npw:w. )--sJ:_~ .W.. 
di!('.Uis.1':iik;.n. s.~ld.Jh rcrcob:L::lO diatn:o <h'.•lo..a.._.,l. t.::ttullY!I sduruh n,.,,il r-:;J~o-otr.u!ltl dilriun·pn!l .. :w Ou di 
di:mnli.sa. d.1n c!rny;m IM:dnllb:'lll~tiO dari ~~~ •klllll!llll:- '*':'11..!1 ~:'lmpur;m c!.-.ur;w 1..3d:.r polu.,i h::rko.:1l :al.an 
•IIJ"hh mcnj.1di cnmrmr.•n t•mr. 1nl!llli!iki kom("(r'i~i ):my, tc1h:uk. 

II \.t'\0. OA.~ .P.E.\lJl. \II,\ ct\.:0: 

1. I ~tllmbilu s:unpc-1 

1\:mild':tn lokasi ini t-.-nl.l'lllk2t1 koodis.i lo&:a-;1 )'lnlr, dth:u':lpbn. dilp!U "*""""kuli koodisi )';mr, drr~~:rluhn. d3!a:m 
mrnd.IJMIIwu ~:unpcl sesu"l dcny;:an f>CI'kifll!ln, l.o:.llw~i I<"Olj!U1J)I..'U:tmbi.l<\n $.1m;x:l aJ:'Il!lh lOk11\i Alu1 K\"lt:'l.nl 
Cluu Pelill.lnh;m (1.1 ) d:'l.tllok.l.i-i ~pol lx:lh:'uk!lll k~~.P~Ai (L2.) 

X«<JU ~np:u ~mhel_.l'l u1i ~dian-~ Pc-t..~l,uJ~;;.~) lk!s.•-an. St.rm~l.~'ll IJun. ~&mun "-LIIJIIII disayan:J;:M~ 

........ 1-.:JI"bprl.,., m &bla;n ·~ ~~· me tiQ1. m:acbh. •ttuk itu pc"lll(llfl ~ wnW:. 
~fllllbn ~':l dian labu toU...i l~t! dbd;P~ Pt-J.MIUHA.~ 8£LAW>\..' )"211.; ciperbr.tbtl ~ 
mcwillQli k.•.mdi'i ....,rni y1111; d.milliki lqta-;., Alw Pclayilr.lr d:an IA1t..i~ Alur Kol:.nn <~r~n. 

2. Kar:.kle.rlslik origin 

.11) l )l~u .. hu~i ul..'ll.l'&n panll:d 
Hull P'•?kUQ.II dis.tribllu p;!rWmucui b"i ~ 1m rncrt!£:~ .tl.ill JXllfUlut"Ut ;tvw1omdn w.tt. 
IW , .. ••l~ cla:!tu 4owt 'Cdimc:n ,.., s=•:c kriJ (<~tat. -.cbi~f$.~ pc~u obnD ~cn:al dat:U 
nn;;on.U:rn n~:t~ tnaAI*ai Udotk ak:u'l tn.;m~ b.~l y.mt ditwapba. ~!':'IJI.:uru ;n.a;.dometn f:t..cr 
(rlbcl I) 4iollrnbd d:lti '2 !Ok.U$i y;m~ ~b (U 4:m L!) diman:• m:l>dl~tn:~Si!l,; di*';tk•ll oL:h 4 s;ampd y;•n;o: 
tfiJM:wl~h d.:lti 4 titik yung 1,.1bt:..!:'l.. Bcrda1a.1'k.an h:11<il !:O:I:£_>Jkuro.n ),.r.t~ d•i,...,.oJch mab tl;' l'"' di~impulkM 
bnhwa. M:cthu\:n l'13~il bo.h.nn pt'-flt=e:rul:m &ri pclnbuhan Bd:tw:an il'li tct'diri ~t;,ri ..,O•;M dll.ti butir ~e;tlimo.:n iui 
bt:!'\lkuruo <~nl:.m fifi-78 ~m. Uasi.l ini nx:m(ICthhlltkun OOilw..l ulumm d.ari sedi-rncn u\i ~ dihte.y..••k~n _ ..... 
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Tlhcl I. f}T,Iul""'; -nc't1i: scCi:ocft ~a-. .. pr\f"''PUUII ~n~ro:k:an 

l"l R \.J PES B·l I'J·JH' 1 

1>10 (!om) ' 192 l.:l 
f);)() (!llll) I ! 11.1 10.6 
D?O (pill) 78.-t fl(•:l 11 

h~·tion urcikusc k':! 1un l t '"; 1 JO.i JC).f! 13.8 
1-r~~"tim'l ':ii.!trosc (2 3 6J )I ml• • l 7Jl 78.11 7J. !( 

fo:&c'liOin~ 1>63 )lriiiCCio) 12.6 10.6 . ._, 

PEB D·l 
7.1 

"' 7 .... fl 

9 
7ll8 
IU 

Sd&lft cu. ~ ~~w prt-.hll ' nut.;:. ~ w s&q»WL,.o tu~~ .. ~ al.'UI";1U) dari ioC4i~ rliii'K 
l.ii1.mM W.n 1 'nbsi belbeda ttrt'*"''t' lllo';,m J;cbs ya.n; sa.ma l(,(o l't( 11m) l~ih.1l tidal: ttrd.:lpat pohc:dnn 
y:UJ,I', norlll''01ok unt:L"3 S3mpd );lllf l11~rnld'1, dengan <ku•tk~;tn obro•• Ln~ simpl•!bn babw,. '4:duurn ini 
t..._r~lon; bCIIno~~ny. 

b) 11'1\kk.~ PlastisilaS i 3tmJ; 
l'tnf!llkl.lrnn lndcl..s Pl~~i~ila" oh!1'>~it..n~lk~n &n~3.tl p:n;'(,.W;on limil~ d'.r-\tt('l"be-!~. P~ol~ul.ur.m <hl:o\ulm" p11da S 
".utJptl )-:lilt bcrb .. O dan 2 l .ok.;ui (LI cbn L2.._ t-b ... ol r.d:l..r,lla d.ort pc:'ll£U1:UI':l~t ini ~nl dibh:oc <f.ui ;:~.mbot I, 

·.--.... -
0 ~) 1-----+- -----1--J t.Nh 101 
6 d;,o!jpfl 

LM!ldSf!'tlll 

·-----~===1 -"'"' - opt ... 
0 Uu.o~--~t~~iil:dt: 

;olC2t l:<t: 
'~6'G 

lO " 
LmtdllllifAI*Y11N 

< i:unbar 

ll n~il pcrc<lh~•l T.imih.: d'Aurrt.:r!l n'll:m~rti.b~l~n bahw:• in1kk' Pln1dlit:u dnri .scdiull.:at l1aMI l"l!..f'l'j:•-"1\ 
Jl(ll,£~11.1klln liCbbh 2J. (jl. ckD~a.n b:U~ li<j11u.l ll'l . I )Mi. Ulbd ir.i d.~op:lt di~llllpull.a.u J:gf1,.•:• ,...,.lii'ICI'I bdilbul'l~l) 
&law~l'll4"mAStlk. dal.a!n golong.:111 un;,h 11:11 'k-rpo Pl3S~t:l.' ct'nJ.i;h. l·knb..artan ha.<;il ~oba.J.CI i.ru. wai.a 
pt;rcllcl ;~lt.ullebib b:tb3ti·tm. ab11 rco.~t1l )'~ dib:rili:!tl ok:fl ~h 11011 drr~pn plastisiu.s reodab. lk•..l..l~bn 
~Rd.kiXI ~b:n:ftY2-0Ab C;1"r..lli b& ~ Ill~ pbotl_..;~b·• ~ Kb&il:nJ' ~ dcatz,.m ~ 
1t;apd ,~ til.b.t tdatG ~· Hal .. Ul'bA ~ fcaone• 'll'l:llft:::n~· &.u hal _,.b 
dJc:IIIIIC'IUI' ~ bp.:tt cbltan p..-NIIb...:' png tft:;p <bn ~b. III(I~U~Ul;m bput )'~sa;:~ rcal;t.f. 

l. to::ar:alo.:h!ri,lrik mel;anik 

n) Pcrcobu•l lf>l dan PnldQI' 
Pctcoh:llm (.':.!iftvni;t Dc~mn~ Ration (C:Hit) elirt>:d i~ISikuo u.ruuk tllo:•l&id.::ncd•l..a;,, nil<ti IOO('ks Pol'tttn~ 
Tnun.ecl•t•lt" (IPl) dco~ ko..,Ji~ k:a.~br :ur y:•n~ maksin~l. Nilou 11'1 "''"l'::•l rt'll'n.o:r.tubn dalam (X:IlKJ'-*~na.:•n 
IIIalrrl:ll dn!lll'!.l pckcrjun p.:mboenf:un.tn j:cl!ln. 
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5"'.ada p1111!Q.r l b:u.il ~n:Qb;J..m (":dif<lnn:t H~o."::lln): R11t~o> (C8Rt mtltp(rlih:•lk:•n 1~:~.h\\o2 di3J IPI tnl'mnrlwl 
~~n::.i lk'fl)":llll ~n:unl!a~.ny::t pcrscr.!aS(' tinc"'r ~~•nt. ol•trm.•:O.llrl. H3S.il pc«Obai!:n n!o'llllli.:tllh:lllr.:u'l 1».1\wa r..il:.ai 
IPl y;'lnl$ I C!II hl~~· .uJa,ah :-:uupc! {B J d.:'ngal'l J"""r~na.,.,.. hm•S.:r 5',.- M.·rnc nt dan Hr.- l;:aiKII uuaul.. 1\)~ 
pcn~:.mbil~ 1\l.lt'l'~~' 12, N:nmm :uttul.. :.:t.'lli~l dcn~un pt-1)('111<1~ }:m~ ':tm:t <k1l~:ln !obsi y:ua}: h·•h•·•l:a Cl.l ). 
S:itllpel dCil$ln Jol.:u\i JX;Uf;omhil:m 1.1. ap:llnla I..1 Ul S)(thntiJ:.:.ln nntm·" <."'mp:! C (S,.t> ~t'I\CI\ dAI\ $(;• lia~:n rrl 
'-1.11111CI t..lrm I) (~'"t sctllC'n Jan I~ l::•1~11r), l•:.ul jii:II.'C,!Wt1 n:cmp:"ri.ihat.kan h:dt .... :. tk•lf!lll pcnambahan 
peMnlla\oe' klai)Ur .... ·h:•ny:ak. =>"A- 1iJ a.l. mo:m~rUh.'ltl:.\n p-n.inr.k;•l:us rulai TflJ )':l.ng siptilik.oa\ "'"II,., t..ka1..g;,ou 
IX~tltll~ j):'l).'ll'l\~-.11..,., hf"l'l' .I bl me da~h~hl..lltl olcb ~dar iXIIu-~i ~~nr. lctd:tp3t p:!da scdlmMt '""~inyp 
rn.:lt~;.;:.~~~.l 1)10).;'> rto~J:<ii l:;:qmr. Penc:lm:m ...:l•c:lt.~!lln)& mCAC'CitJb':l b:•hw.-:1 pcn:unb"."l:.tl bil)dcr l.;.pur ~•nr.:ll 
....,"ku""' J.v.Wn ~u.i~ ailai pJI Qr.li"'ll!ll'lt,....b ..an&al tiat;i 1pH=i2l (bn !W u11 n~'lb..'ftW 4&mp;l: 
positif t1r11111k \.ttwrp tv.J.:t b .. ya. J•.:a~ bil'!lkt ~ .aU11 k:nc- .ncmbciW knNNI\ c-\"'• -cLa.a.a pH 
..;&~~apt"} dia:» 1!. tln:;prrya nibi pll nn ~~ diJOivU d.11n .a. Kahl:Jm. "-'"Cinxw rftrflot'l'~ 
~ ..... 11., ... ~~"" }U: oowiny.a ;&L'tn tucr.. ... a..'l+..14ap ioo K.:llsium !<t'~ ra.,.ubc-awl. C'.S.II ~ c· !\ 
II Kfttu;,a rkttlu u:i )~ to.~~ :ww;lll h:--->r ~ ,_,tllb.'ribn h.~n cb• 1111:.-np.b. ~id.aa)-.1 ~ 
~:impel, Wb.lt ld;u;lf;lll a...alan r.n:tcl.3. O'.C!'l:"l:at llflwt ,lfl.,ur liollllliY"J· Te«i ini tidU: v .. wl .Xn~.l.l) ~il )'an; 

diJa.,ll.all bl.:u)1 prn·(>f'l;c;:;r. 1r.1. :;cp,:tti Lt~ I~Jtl...,n •cof-OI'I:amn)71. p;namlxthan ~~~ .• ~ l.:iti\Jt tidU 
lfll'llltV•Iah.d,alt pc:rb.'-d.l:lll pcoing}:~:.a.n ml;u t'HI-t )'all£ si;rJfikan. fl.,,i ini (b...:b::abbn old\ tMdim)a d~:moa 
polt~i"l )?lnl~ "'ny,>~lua.=u!f[~l)~SIJ d:.lnm rnrml""rnlrh 1...:."-u•l.lll dalam wnl.:tu y:IJ'I!'! dd.al. 

h) r•,:tCCII).!Illll da)" lek:.m (Unc(mhnC::ll CampreuiV(' St~ll!t'lh) 

1\:n.'\cliiQIL cJ;~}:I1C.l:.ln ini {t !C .O.::) dcn:;a!W:.ibn u.r.~ulo.: nn~rJ:•~;" JIC:Iuns_kat:!tl pctfonn:c mr\:uulo. .J.il.d ~arupcl. 
(l:ln jnr,:1 lll hA lnt'O:,tidc-ntiflkasi <"f::"l: )~II! f. d.hc:nlo.:o.n o!a:h bUxkr >'""~ Uaguil~k!ln &lmt~ P"hii11Y ud.a.ml... 
}bs;il d11rl pr..:ubu.IJ cby3 ;.:-ken tl.('S) i~1 d•r-:rl t. .. IJ....n ~ ~3.r~b.1r l. llaWI percobllllfl '"' l.;hu!ooll 
Circi!i.u.ul..n OOII"l. nJo.:l1j?&."'lltfh<i d.ltnpll. ~1;!1...: 'l::l~'il )--..r.; dita:nbahl::an l.ahl:im CIJDPUII'U. r.b 
tu ... l ~ \,;CS ini s:anpd )~Qf. c!i£.letbn ha&ya wmprJ )UJI:-di:~mbl fOLb_ lobo;~ 4kpiC pet~ bfW 
(1.1). ••'""- mcn:pcm;~ ycT.F.nlahU..O. cbmplt ~ ~ ~ caJip!ftll,. 1~ao 
~ ala• ~~ ~Undibt...~ cbbrn I p:r-..U.: )Ub ak:ul dipcrtfutb• pod1 :amat 

h) Dot~ kllpurt~FCrlur:ua lll(Uoi'\ 

1\:,~mhollaR klq)Vr d.1lmn c.:•mi)Ur.m (fli%:'3!iu~ika.n dc:n:;,a_n p;:l1nrJ~ao~~ bahllo"'a 5Xli.I:JI:UI'Ia:UI .....- tdtlb 
$1'rill.akh 1iC1.nl!.a u1i dapal U'tenio~k..,lk:cn rcrfcwma, cbf\ r.:unpo:l )'flO~ (ii~m:abn .. H:t~il Pc~n tJnc:"nfiucd 
<.'umpn='\.~h~ ~1rcng1.h dipc-riih.a!.kan di g:untl:•r \ dttl):)l\3 S ,.:unpcl deopn f(xn)ultl~i biJ!<ler Y<AIIJ.! N:rb .. W . 
f'eNentue Juml:•h k:apur 1fillalam t::\llt!)Ot'M dimul:11 cl:an O·.~, (CEM5· U MO}. 5% (<:F.M.:i·lfMj) d.an 10%­
(ChM~ J.IM 10). Jkrd<l$aTk.oll) p:nf,:tl:dll:l tl fiCf'lclili da.lam ptJi.eljmm :~t.:c!Nii~:t~i liln.'lh, pt'f~'l\llJ~ kDJ)I,U pada 
campurun til:~:'"" 10'..0 lic.lak diJckomcod.Mika.n., d ikhnwa1i1l.an dcnsan pcrsen1;c~ k:•put )''nt terlalu lin~ ~bfll'' 

~m]X'O\'okn~l prrnltt>llf,l:a!Uirt :tkib:n re:\ksi )'2rt$ dinrn~•lk.:111 u lch b pur. t:muk mr-anrll!rmucbh t 1Ulliaa. h.;u.il 
pctC~OD Itaya 1cbn ini ( l :(:S) im ililwc:or:tart d:tl•m 3 pr.rhxk {lcbb di:ct:l!lgk.,n di ..,,,., l,..b -c~hmmya). 
1'31.1:1 l'ctlt'lde CUM.f ~ (;tl:ol (;a) nibn l.byt t.clwl Ct:CS) aDlif;J binder t.ktl£311 pe!'Sit'OWC: k:tf~Ur U":.. 3-'.<t !.btl 
1~ eicbt m..._~ p..~ pn3 -apm.::an. ~)1)(1 dc-n;ao ~ ~e S,. du bpw Sii. cbn 
ct.i lobd U enc•pc:1lihatku niW C:i~"'l: cc-tm >""~ tm•am (0..68 MPa)disbudiDg o~ dari lobsi Ll. 
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Hal mi. dJ.tebabl.:&n ulch ~ak:<.i bpur 4&Lam tnemb:l-1 !Xnl~al:a.n ~rt'orm;a mebcilt tct~t bn1t1111. lol:.-;ah, 
bpur UD11n••p ~okao •-akw JCLIIW M tDn Ckf}';lrll\111; bdar t(:&Uci( \b:i lzrur- i:tu .cndiriJ untv.f. dliplt 
-..:dll..o.n....,. hNI ~ marirnal. k.,-ai._.., l:..rf'll'" ~~~~'"'?""dcas.i proill;l ann Jill -aqJCI -diirr~ dca;;.m •t.bu 
ba ..... ....., ~tlr.l Qri maat•b 'L'dl_.. ~bll men:b."'tl4.Jl (' S II cb• ('.\.II_ )-u:; mcm~ai t-to:•• ... 
--=... da!am P,.~l~p'L .. -bn perf~ dAti Jatnp."l. Hal u·.1 mr-nje\ol~k.im met~.;:lJ)d tid* 1crlih:JI pc:rb::daa;tl! )••n: 
uv='"• p111.1.1 n•L.u c.l.1}~ u·-Un dari bc:b:"t-oln ~•m1"<'1 lckt~~an foumal2;~i ).tn; hc:tlll:tb).l";:.eb pen~Xk' t'ltWJK 
~· ..... ~ ("" t\;1ri) T'(':tl:~ kaptJ( <blo~m mt:n-'IU::u'l p11 dipc-tkir.:.l...au h"ll)'l1 nW"rnh:•ntll lll<'ngt"odupk:an ::U1 )·11r1y 

'"'tap.' ,t;J.J;~m s~pcl s~ing~::• •;m•J'l'l l<lbUl ccpo.1 m..:-n\::•1•:u hu,or.k:•l <il'llld. sehing~1 mcmpcrvltll 1"-"'r,,m,:• 
mei..uHic Pcuc . ..Jo!" nuiJI!{ 1:_1;t> mt'm'ill!oth ( 14·28 ha.ei) pt:tlxo:ct.:m niLi1i dil)'!l td:1111 \Cill:l.lm lcrhh;el ,-111~. dii'I\IU\11 
umpcl do:ny.m J~<'N-ni:N~ k:190r ~bcsar I<Y.t u~mr~:r!ih.1~k<to pcn.in~l..tll;lll 1uLu tJ( :s. Sampt!l clo•n~1n 5t:~ l..tlplu 
¢,.,, !\' ~mrn tCE~L'-U).£5) dCJIN'" ~•Ju-u.-.- lxr.r;sal6ri ll t..:l.1pw~mrtrrhhalk.1n nilai daya tck.:ln to.:•l"'".ar, 
~ ~rio!X u1un.:: ~-v ntcfll!'fl$0ln 11'i ~ma ~ h::ui l.: '2.'<. h<~fi)':J ~~~tP=I d.:n~:l.l'l s...-dilt».<tl l.l '"' ~:t11s; 
n:k"".all ~ l•Dbflll:n-:a kkas sdJcj.u I \fP:L l"ula1 cb,.- k"bo IMh IDC'fll;;ubll b:tb.., )<:an~ dlliliiThli;.ut cblaf'll 
pc~n J'tftl~an:xl j2.b... S..II!XI ~~~~-• d.tri kC:asi Ll •~""Jiilp:rf•lll:llt:nt b-hobr. <l.aya td.aa )UJ; 
~r IIIC1Idclali 1 MP:t.f"a:t.ldl•.~" ....,;~q ~"'i d:ngu ~•c I I - 1..2 o:-~ p."Yh.....SU• 
)'1.0:1 p:uit~;, •ol:ul'Jmtl denf')ln fom'dad ~-at~: S31tt:t C:'i"A. ~ cb~:~ SCif bpw). P..al itli d~IJ.Il.>Un (lkoh 
111lfJ')")"II ur.v,.l;a.1 polt.1si dati $.111Jtp:l ~t.:• f)llt .;ec!it:~t'31 ~":1.:1~ lx'ru&l d.ui 11Jl 31"' a!ur l.nlllm n•ra H. I). 
Ur..1"<1a\M'tan pc-n:,alam ~ex:li11. ckmrn rulu,i :•~hila mcnct~ptli Jll•ul;:ah llni(Yi :•hn ml':!l~:m~~" rc~U. dui 
bindct' )'Q/It d•J.:ull:•l:m, h:uk ilu ~:e))i »cmc-n ataupun rc:~l.5i k.:lpur. ·nuy,::m)'n c:lemcn penycbab polu!.a 111i \1111'''' 
mcms~~:rl:amfll•t ri"QSc.S (X'-mlx'mubn cli•J.::M:t (;Pth n::•ksi hi..tf;~w.si scmoM do.n mcns_h:tmha.t kcwnlr..:m pi I (1'11~.1:• 
r-:;ak!Jl kupur) schinsga h:ll ini ulCII)d~:.bk:m l<'riqmbalnya sampcl do.lo.111 U"ICI'K:apui 1x:rlunn:1 mt'k;mlk yun; 
mak:dm.'\1, H~l ini ili\pat. o.h.,im:eil 11:111 tll~l 2 dim:totl. tctlih(ll J:.at• l•;a~ll T11:U.:ily <.:b<~r.~Ctcrislic Lt;~~Chint 
jX(I((d1.111: ("1'('1.1") llilcn:nk:.m b;ahy,-a; Jcdimcn bcr:L~I d:ln lut.w•e 1.1 J-1111'1 kbi~ bcrp<Xus.i ¢ui s«k•l~>:n 1.2. 
TcnilMN (':aoct"lt"'i\lnt (Cd) <b.c Coop.:a !C'u). F..l.Wl" n:u y:u1f. m.:-n"fd;a.ts~A ecrh:smb:ul!~-:1 re3$.._<.i bnmkt (ocl'!ll'ft 
P, k.aput) ~JC~n:::=;:a .s:3mpd deat")llill -a~r.-n din tobsi LJ (CD15-U\l.S t.l) en.:ar.h:Nib~a r.if;Q d:roya IC"bl: 
(U<.."S) kblll ktcil dati st&ncn d.-. ~ 1.2 (CE.MS-UM5-ll.._ l~ol ~rilt( ~ jul~ ~ ((1().100 
bari) bull pcrcuhnn s:nemiliki po1.a yq sam:t ~ 1\TtW ~K ntt ~ sam:pcl dati LoU....a 1..! 
(Q-.t.t$ I IM'\.I.l) musD mc:nooj1.ltb.n haul pr ... ,t..'tlh.un (bpi teb::l y~ tt.rt.ik. diil:nti e>Jeh {CI-.tt.·1.l I IM' I 1) 
dolo (CEMS.LIMIO..LI). S:lmpd ~l:an lol:•)i L2 ((.B15-Lr..i5-l.l) 1 IC'IIUnJIIU::ue r--:nnlf):lll:l:n yao~; ~i~ dati 
k<'ku:.tan IC'II~t~<l:as, ~lay-.a lc.bn. JJal ir.i discb:.bkan okh 1c:l.k ..... dlln lullm•:•.U d~ri l:<lp'lr da1am mc-naikbn pH <bn 
h)'d:f:.Hl~• d;nt •tll• K:dsium dan ion Alumunium b!u rr.errber.luk s:d C·S·H dan C· A·H. S.;~m1~l d~ny;~n 
hwmul.a .. i l'""~ lillma dengan $Cdimcn Jo.1i l.l (CEM~ I JM5-LI) tid.1k mcmpct !ih.tltk.::ul pczlirl!{).:•t:lll d:•y:• lllhi!l'l 

~ertz.«J.ap daya 1d::m scbl.ik s:.mpd 1-bn 1.2. 1-'rnlnt;k.aum I'J!:l.i da)'a ttbu ;JCt~l:• h:n1 ke 60 ti:ln ~JQ disrtirlbkiLn olch 
~nksi bidru11.11 lr.:apur. b:d mi U:•;x•• dJbutl.ll:an dcr.g_:ul ll'ICilllll.'fUhi.;"' Jlunb<lf" 7 ditnalta C"\'Olusi d.a)'~ !Cl.!l, 
Jl:lmpcr C:IIICI:I ud:a C<~"!Tlpi.U'.ul lulpuc ((Yh dacb!~nyo~ {CE!I.·IS-I...l\1(1), sampd itli twnpi.f tCk 1llf0111flf01'hl\dlk.11'1 
pcnn'!Jb~ ci!:U tb)'!l: t..'i:u: ~ll.:bh tgn ~ 18 ;-~ kt:Wiraa Ut;IWI &bbrn .;cCimm ini ~ ~ 
cicbl: * pc•flt!:bl:na cb~ •cbol (l,;C$) !l:att1t1 ~ 2S: h:m.. ~ IC«i., ~ sem:c ~~ ""·hn-.etj 
bulp1 ..:t.;:..;a1 <ilddU ZS bari. Hal ini 4lpll: di\enf'i~ ~ titl. pcsbacibl'l b3ltw:t ~ .. b. dap ~bn 
'-IUI'Ipel mi (Ct:MS...ill-10) p»da p>:ntdc: nrltr~ n~ &ri 2S lwi Wllpll 100 h:m hll:npir ICI:n<l cknpm W':lpd 
onpn (taopt binder). 
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~ K\K\kltNl.m'K K I\fiA 

P~ '-••au. 111'11 d:~l.u tlllrJ~ Dl(f:!-j(A'flllhi.:a..o LaD polu:si dati riaell h:JQI pdnp:&lllll. ..... .;naUD 
d.vi p:t~ Ud .. ,...w. f'...-. .. ~ \:it:-..12. ini dl .. :litt:lbll dr~tr.an aldl!f.i,.: Toxicity O:'l"."'nrn..aJC 1&·.-.t.M'I 
Pn:ccdure tTt.'l JJI 

T o~lxl 1 fb.1il Ptn-,,b.,an Tn .P p:1da .... "'!imcn baWl pck('rj.:wl ~rrp:-ruk:m Pd :t..b>lh:tn Bd::r.YoiiJI 

l't:t\"'1:ib.l31'1 ini c!il;&kuku.n dl:n.,.'aO itl\'toc.3o: ••n:•'' ' '" t:J',\ !'i \\ !lltfi, ,tr:l'lt\ ~tock tc~:lDtl11'lJ! :at~',. knu,••• )ll!IJ.! d•UJI. 
Cllllhlfll)}~.l •.mtulo. ('Q.(Imium ted>. l"kkd (Ni), ll:lrium In .... ( 'llt;•llnum !Cf). Sih·cr (A.g), ('nh:ll l (<'ul lhY.\IU;Ik.m 
ml' twk: hi'A SW Sl6 AAS d:ln unrJk Sc!enium (.~t I•P1\ SW //011 AAS. Wa!..ru )':'Ill~ dipcriulwn (l:•rlmul:u 
pcrsiitpiln )lllllJ"d )lint~:· 1\ll ~ii unh~k IIX:II}Vki<:lii..:!IUI pct-:obnM TCLP ini ali:ll:•h 71mu. I I:IMI t,l!l.fi r~.~ob;'IQ.n 
i\.l.P it\i d!l.po.t dihbu\ PQti.1 kolom (lib.1w:'h em. ll :a~• l tx:n.'<ltlllan dcrc:~.li$:I.Sik:m patti• ~hmr11 """'I l"'i.:•J"'n'l 
fll'll?;ctulan !Dtll llt.ok;a~i )'lllt$: bcr~dil (L} d;1n P) ~"'""'"'" ~ ~'"i~~:-1 uutuk met'ldap.<'llklm Htri:l'\ !~lt"l••:•l(ili 
<Or.tc.r~oe .. bm .. ·n d•k•l..:t\i ~n~ambilan. D:ui btlsil prl't'ONm"' TCI P !l:tp:•t l••a l'.:fh:uib.n ba.~wa scdiml"n ~.t'-11 
dati A)ur J..ol.,m ptM"'than II .1) :t>CflUOJUl.lr.:tft l~s.il ~~; til'.;~ c;ti~n~ ~met! y:m£ d1.a111t•l ~ ckpot 
p:d))£ba b.p.l fUI. Hill ini met:~v:nj:.~kl:.;m h:th•-:a t..cr~tu ,nJ~oa..<.ui pcl..abuh3o di cbri"'JJh :.lur u~l~" kbch 
l~etpuk~N &bblft II'ICGI;r'Od'li:si s00:nxn br~r;i cle..tQIId•ny. U7~ pcrb:tibn b;Nil \k'bkli 1»."1! 

~ 1l1J' •• Jlol'-41 d.pll Lib~~ ~rrtr" hNI pd;ap:sn pc•gcrobn cbri ~ 
Bcb'llo-a ~ cll~Jnbn ..m.ncn dcn;:-m titt:UI poltosi )ali ct1kup pcuir:,t'...- Cac!t!•um CCd1 dut TC171bip 
(Ca) l'lll!rupo.b.ft cknx-n )<~"; ...-riih:lt :n.-ntlnf'.JU:.n t ... :.nt.l.&."' "~ ticW Gaiam ~mm l\:~ Be b-.-.. 

N l Nl 
F.lc:mta U::.l;til limh::th tld~k bC"I'b:lh:tyn lb l:ri I i 1nbah 8c-rb:Lhll) 1t 

Nickl"l lN•) 17 7" 
c :e.hn•um ccd• 1,2 2A 

Chrarniun,(Ctl ')() 180 
c t"\'{C\1) "' 

,., 
I .cad ( l'h) 1(1() >00 
Zin<(Z<) !76 332 
~kmr)(lh:) "" 0.3 
Arwnic: (A") " , .. 

Sc:b-!n t'\J l.t.. (' .. '-'&a darpat mcop..-rl!::atibn PP r.i!:at /1-.:. 1/.nJ '~ ~ ruot-r.a nll:n Db Db. F.lclltn­
e".emen ~~~ ;arrbt;. ~nc:llfXli b03t }'m; tin:..~ dia~t ~~'nt>ulla:zl llllfl:i~'a b::du)~ (lilt:.tlt ~ .. lko tc:n~;~ohall) 
llpllbilll ~nmh .. n ll.!nyan n•anu.'lfa.. l"l:mcrint~ P~~b lnCft.tXh•;wk.'lr'l p.1lmatt mcnyan.:,kut ilmbil.ll,t h:•t:"" 
polu~i d.1ri ~dim.:n h.asiJ pc~m pe:n~u1:ltl. A1l'lh~; b:.c:a.• dati polusi l('~ll tb(l:lt dipcrh:l(ili:!ln di TnbC'l 
:t l':sda l.shd \lll>:~wah ini tcrlib.<tt nn:baog N•~~ \btl ~ku~~;n puloasi YM£. d"p.1l kil~ k:•to.:f~)f•bn ..l.tlanl J 
~oloo$,1Ln. ~I'M.'Iih " '"ny,r;•n;•lmu :llllh:lns b:tt:'lli ir.i han)'~ untult re:kn:.n.~J chkzucnak:::tn belum ad"n)" p:r:.tvnus 
mtllS:C:f'lai !lmblm; bu.t.u polu:si lil..:.t~~c.nai :-edi(l'lt!\ 'huil pckcrjna.n ~merinl :th dt rlldOOt<\iO.. Be«Sntlll.'b.n 
Amh:mr. tm111 '( )'O.IIt di;unabn di P.troncis. d;•pi•l kit;~~ '"n:'t; tmJ•wa &ogM kanduoga.n tne:h'lo.u )'"liiiJI, hlt£x.i 
d.1!..1m SlllDI)t'l n1.1b ':kmcn lutuJu•~tP•, C3dmium dan TC"mbu;u lerg.~mr. d:ll:un k:ut~ori Un.lbllh b\'~l'l:•y:•, 
doo elc:mt1\ :IJnc: ti':!'I'NI!<IIk c.i:ll:uu kategmi toloos~ Jim.bah tldak tM:.ri;>ah.'ly:•. I bl uu tcnn.nya d3pa1 mcmbcnk.<m 
rcfercmi kcpDd:a pc:mC':I'i.mil.h d:1er:s:h :d:=.-u mi.WJioi tc:tbi1 ~ tWak IDC'tT.bt.m:nr. :;cJimcn h:ltfoil pc:kctjaa.g 
pctt£Mihn ~ teo;.ah lallt. ()'a.tl.g masib dilal:ubft QfnJUI .cli..lnn&) Kat.!oa btl tmt::"btJI <bp<lc ""'"!")li.•llullul 
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~yelw';m kdi111C'III~usi d.wi ~i:wl Be~ kc dac.ra.lHhc-t':lll ~bl.lm~.L S...""rda.!-Mb.n bbiJ Tct.P ini 
diha:~ L...&~ ~~--~· ~"\JJt..X. L,- lc,,;~ ~ dlb:tttd.:a!L 

RESL\LPll..~' 

Pt-o:~itiu ini ~bn ~ ll:.:'IX;,r.:i t.plibsi ~.:oruti~ ~"' h:l:.il pd..tt_..... p.~nlu !dticg,£2 
ll•bt.-.n l"f'"'htl.'"f.an "Cldtmrr~ m• .. l iJl"k.np:m ;:otn!"'"lbn to-,..,..h!JI •br"" d:I!Wr:uL.n. lb tr1r •hpt'""l-IL'Il o1<t1 
pc-K~ lcimb mcl.a.lua p:m.lb:uc TCLP. hasll p.eg dijX'rokb :'tlCnUC'Iji!IJc.ln .... :Wnxa m.:r.,.aur.; clcrr~o Co 
d3.R Cd Y-1''1 cul.up titl•;i .•. tau ~~~b. clipcrb3tlJin!;1:tu J .. '11y:u1 u:fct<.:IN l1;d;,." pu("-'' to:1.lm-.:u ~oil!),; Jit:..ltabn 
tb t ·.n•f'l:•tl, Sc-~olln1~n k:r,..t'ttlll 1.-nr.;:t•ltk tl:tbm k:al('~:,ri lir1bah t-:-rt't:rh~,,. Kttr':ll.l.-n''' .. n;l"k.<tn•k d:lti '.!((li~o 
tlrigil'l bcfdn)nrk:.,n rrn..-lili<ll\ y01r? dGa.kllkan mrouajukbn bal\w~ )edil'll(n tcrt~J.il t\'rm<Lwk <l~l<~m kate~ori 
(an.'h li:u dcn;llll ptn~lbita!t ~od;&b. dcn:;an ul..w:tn majotit:t<; sd:.itnr t.Cr·78 J&m. Pcrc«Ha::n Proctoc dan CaR 
nlcnuAj\t\,l..tU'I behwn scdin~o lCf~cbut det,£3.tl C:lillpu.."::n Lindo.'1 :..:~nt \CIII~n J.an l..apuc Jo:n);;nl l"-'1-...:ula-.t: 
l.:tpm 111' -llm~!IIUIII I•~I..:m luNI 11'1 y:mp, ft:i l tnp.p,i. l•:k l.: d<!l'l bmcle.'r 'of'll'lc'tl m;m;,un L:tll'Ut d:tiMI clncJ!::ntilik:t-;i 
md:~hJi J''fcobu.o'\n t1:tyu tck.nn (li1Konli.ll.¢l1 ~ompr<:S$ivc str~r~th). 1-·1claM pm·obnlln ini dikctnhui bnhwa 
p;:na.mbo&hll.n kwll.ntill ~m~n mcmpcns:ln.L'U p.:rl«nl1 md.:mik 1)1d1 1'1tri(l(lt ,.:tm1.: u;;l" j angk1 1>eth.lck (7 14 
hart) •hut pcmunbu.h;;.n l;\\;~nltli pc:~t:n la.>.e k:lpu: m:;tMfoeQf~l\thi Jl"ffom\n nt('l;!n\11. pud~ l'•;:n~>l)e o•rin.c O.J!.f' 
.a;:•nr,l:u J'ltlll'tftK (N) 1<..;) h:.riJ Pc:npn.th l.::td:\r liolbah p.1<ia ~it~n ju;u dik\ontllil. ~\i c~l.uh.J.i jX'I'COb.u.n i.ni. 
diiMNt ~dimc-n l1 ft%-o•Wl bd.v polusi :cbi.h ti.r.~~i) mern~rliht~ti.::IU\ p:rformo. nlCk:u~ik lcbih ccncbh 
dil~ndu!~ 1.1. lCa.n'P""'" bmJc:r )'Illig !l!CI!£_ha.';;!~ ,bon 1'-~rf(ll"'ln:t n...-k;mtl. h•rtl;ul. :,.l.&l;alt l..t11npc...,,.,, den~n ; •; 
., .. ,ut:ll d:a11 ~r.; k.;aJI'Ir. ~t1t"Vl clrn~:m l:omp:N"<.i diill.ib tt',...rbl.lt 6Jop;t~ dllo-un. l..;w dil.loun pckcrjaa<m 
po-~t~h.'>"llf!\IJI,on pl;on <hlTiltl"\:t pc:'"'·oar,ll~ :-ri~ daya tcbn d~t~ l MPa d3.pM dipenuhi ok:-h »mpo.:'l 
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